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(54) ACOUSTIC VIBRATION MEMBER 

(57)Abstract: 

PURPOSE: To provide a light-weight acoustic member which has high modulus of tensile 
elasticity and the excellent acoustic characteristic by using a hardened substance obtained 
by unifying phosphagen resin(PPZ) with the paper or the cloth. 

CONSTITUTION: A hardening composition consisting mainly of the hardening PPZ compound 
is impregnated into the paper or the cloth and molded with pressure. Then the PPZ 
compound is polymerized and hardened and the PPZ is unified with the paper or the cloth. 
Thus an acoustic vibration member consisting of the PPZ impregnated paper 1 and the PPZ 
layers 2 and 3 is obtained. The PP compound contains a repetitive unit shown in an 
equation. In this equation, A shows a polymerized hardening group together with B showing a 
non-polymerized hardening group-respectively. The group A reacts and hardens with 
irradiation of the ultraviolet rays, the visible light beams and the electron beams, with use of 
a chemical hardener,, or with the heating, etc.. Then (a) and (b) show the real numbers (0<a t 
0<b) which satisfy (a+b)=2. 
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[0045] 

The acoustic vibration member of the present invention consists of a hardened material 
obtainable by impregnating paper or cloth with a hardening composition of which main 
component is the hardening phosphazene compound, polymerizing and hardening the hardening 
phosphazene compound and thereby uniting phosphazene resins. To impregnate and harden the 
hardening composition of which main component is the hardening phosphazene compound, an 
ordinary temperature hardening method may be used. In consideration of obtainable hardened 
resin characteristics, however, it is preferable to use a heat hardening method and a method of 
hardening by radiating active energy rays (visible light, ultraviolet rays, electronic beam, X-ray, 
gamma beam or the like). Therefore, when fabricating the hardening composition of which main 
component is the hardening phosphazene compound, the method of fabrication is changed 
according to the method of hardening after polymerization or copolymerization of the hardening 
phosphazene compound. To be more specific, in the case of using the heat hardening method 
when performing the polymerization or copolymerization, it is desirable to use a peroxide 
compound or an azo compound by itself or in combination as a polymerization initiator as 
required. To be more precise, the peroxide compounds in this case may be benzoyl peroxide, 
p-chlorobenzoyl peroxide, 2, 4 dichlorobenzoyl peroxide, t-butylhydro peroxide, di-t-butyl 
peroxide, dicumyl peroxide, t-butylperoxy acetate, t-butylperoxy benzoate or the like. Other 
peroxide compounds (persulfate, redox series) may also be used. The persulfate may be 
ammonium persulfate or potassium persulfate for instance. The redox series may be hydrogen 
peroxide - metal salt, organic peroxide - metal salt, organic peroxide - aliphatic or alicyclic 
polyamine compound, organic peroxide - dimethylaniline, potassium dichromate - metal oxide or 
the like. The azo compound may be aromatic diazoamino compound, aromatic diazothioether, 
aromatic diazo-oxy compound, aliphatic diazo compound or the like. As for the heat hardening 
method, it should be completely hardened at 100 to 150°C for 10 to 120 minutes depending on 
the conditions such as impregnation and an amount of coating of the hardening composition. 
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* NOTICES * 

JTO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The acoustic vibration member characterized by consisting this hardenability phosphazene compound of a 
polymerization and a hardening object which is stiffened, is made to unify phosphazene system resin and is acquired after 
sinking in and carrying out pressing of the hardenability constituent which uses a hardenability phosphazene compound as 
principal component to paper or cloth, or after sinking in the hardenability constituent which fabricates paper or cloth 
beforehand and uses a hardenability phosphazene compound as a principal component. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an acoustic vibration member, in more detail, the elastic modulus of this invention is very 
high, and, moreover, it relates to the acoustic vibration member which was lightweight and was excellent in the acoustic 
feature. 
[0002] 

[Description of the Prior Art] Titanium, an alumina, etc. are used for the central loudspeaker dome as a diaphragm of the 
loudspeaker of current and an audio equipment. And the polypropylene which distributed paper and a mica is used for the 
surrounding speaker cone. Generally, as physical properties for which a diaphragm is asked, it is mentioned that it is light so 
that a sound may be easy propagation, and an elastic modulus is high. These both can represent that at least one 
characteristic value of acoustic velocity is. Therefore, a diamond will be the best ingredient, if it can say as a diaphragm that 
a property is good and says only with a characteristic value so that acoustic velocity is large. However, it is actually 
impossible to make the single crystal of a diamond from a large area thin moreover, and - as what is replaced with this -- 
CVD (Chemical Vapor Deposition) » although the film of polycrystal is produced by law, it is sufficient area and, moreover, 
has not yet realized by low cost. It has the advantage that the thin film by resin is light and on the other hand a moldability is 
excellent. On the other hand, it has a fault with low degree of hardness and elastic modulus, although minerals fillers, such as 
a mica, are added and he is trying to raise a mechanical property, in order to compensate this so much coming out - it is 
not enough and that with which satisfaction goes is demanded. 

[0003] Then, in view of the above-mentioned situation, this invention persons canceled the fault of a conventional method, 
and repeated research wholeheartedly that the acoustic vibration member which was excellent in quality should be developed. 
Consequently, the phosphazene system resin obtained by carrying out the polymerization of the hardenability phosphazene 
compound was very effective, and found out that the acoustic vibration member equipped with the target description could 
be obtained. This invention is completed based on this knowledge. That is, this invention fabricates paper or cloth 
beforehand, after sinking in and carrying out pressing of the hardenability constituent which uses a hardenability 
phosphazene compound as a principal component to paper or cloth, and after it sinks in the hardenability constituent which 
uses a hardenability phosphazene compound as a principal component, it offers the acoustic-vibration member characterized 
by to consist this hardenability phosphazene compound of a polymerization and a hardening object which is stiffened, is 
made to unify phosphazene system resin and is acquired. 

[0004] First, in this invention, various things can be used as paper with which sinking in the hardenability constituent which 
uses a hardenability phosphazene compound as a principal component is presented. Specifically, paper of fine quality, rice 
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paper, sinking-in stencil paper, kraft paper, synthetic-pulp paper, a synthetic fiber paper, a pulp nonwoven, a synthetic-pulp 
nonwoven, etc. are mentioned. Moreover, as cloth for sinking in, the textile fabrics of natural fibers, such as textile fabrics of 
synthetic fibers, such as nylon, Vinylon, and Dacron, or a nonwoven fabric, cotton, and silk, or a nonwoven fabric, the textile 
fabrics of various artificial fibers, or a nonwoven fabric is mentioned, for example. As for the paper for these sinking in, and 
especially the thickness of cloth, in the range which a mechanical strength allows, it is [ that what is necessary is not to be 
limited but just to choose it as arbitration ] desirable to make it thin as much as possible. For example, it is 10 - 200 g/m2 as 
a basis weight. What is necessary is just to select in the range. 

[0005] After sinking in and carrying out pressing of the hardenability constituent which uses a hardenability phosphazene 
compound as a principal component to said paper or cloth, said paper or cloth is fabricated beforehand, and after sinking in 
the hardenability constituent which uses a hardenability phosphazene compound as a principal component, the acoustic 
vibration member of this invention can be obtained for this hardenability phosphazene compound a polymerization and by 
making it harden and making phosphazene system resin unify. The phosphazene system resin (hereafter, when abbreviating 
to PPZ, it is a ****.) which paper or cloth is stiffened and is unified is a polymer obtained by using a hardenability 
phosphazene compound and a copolymerizable monomer as a principal component by using a hardenability phosphazene 
compound as an indispensable component if needed, in addition carrying out the polymerization of the hardenability 
constituent which blended other additives and was prepared. Here, as a hardenability phosphazene compound, it is a general 
formula (I), for example. 
[0006] 
[Formula 1] 

— £- N P (A).(B) b -3 • • • ( I ) 

[0007] A shows a polymerization hardenability radical among [type, and B shows a non-polymerization hardenability radical. 
Moreover, a and b are 0<a and 0<-b, and show the real number which fills a+b=2. ] The phosphazene compound which 
comes out and has the repeating unit expressed is mentioned, and there are various things according to the class of each 
substituent Among a formula, although A shows a polymerization hardenability radical, this polymerization hardenability 
radical is a radical which means the functional group which reacts with use or heating of the exposure of ultraviolet rays, a 
visible ray, or an electron ray, and a chemical curing agent etc., and is hardened, and usually has a reactant double bond. 
There are various kinds of things as a radical which has this reactant double bond. For example, the functional group 
containing an acryloyl radical, a methacryloyl radical, a vinyl group, or an allyl group is mentioned. The functional group 
containing the functional group or methacryloyl radical containing the above-mentioned acryloyl radical is general formula 
(II) [0008] in an acryloyloxy radical, a methacryloyloxy radical, and a pan. 
[Formula 2] 

R 1 

I 

CH 2 =C-C-0-R 2 -0- - • • (I I) 
II 

o 

[0009] Rl shows a hydrogen atom or a methyl group among [type, and R2 shows the alkylene group (a branching alkylene 
group is included) of carbon numbers 1-12 (preferably 1-5). ] It is come out and expressed. 

[0010] As an example of a radical expressed with this general formula (II) 2-hydroxyethyl methacrylate, 2-hydroxypropyl 
methacrylate, 3-hydroxypropyl methacrylate, 2-hydroxy butyl methacrylate, 3-hydroxy butyl methacrylate, 4-hydroxy butyl 
methacrylate, 5-hydroxy pentyl methacrylate, 6-hydroxy-3-methyl hexyl methacrylate, 5-hydroxy hexyl methacrylate, 
3-hydroxy-2-t-butyl propyl methacrylate, 3-hydroxy - 2 and 2-dimethyl hexyl methacrylate, The residue excluding the 
hydrogen atom from the hydroxyl group in methacrylate, such as 3-hydroxy-2-methyl-2-ethyl propyl methacrylate and 
1 2-hydroxy dodecyl methacrylate, In a list, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 3-hydroxypropyl aery late, 
2-hydroxy butyl acrylate, 3-hydroxy butyl acrylate, 4-hydroxy butyl acrylate, 5-hydroxy pentyl acrylate, 6-hydroxy-3 -methyl 
hexyl acrylate, 5-hydroxy hexyl acrylate, 3-hydroxy-2-t-butyl propylacrylate, 3-hydroxy - 2 and 2-dimethyl hexyl acrylate, 
The residue excluding the hydrogen atom from the hydroxyl group in acrylate, such as 3-hydroxy-2-methyl-2-ethyl 
propylacrylate and 12-hydroxide decyl acrylate, can be mentioned. Especially desirable radicals are 2-hydroxyethyl 
methacrylate residue and 2-hydroxyethyl acrylate residue. Moreover, the functional group containing this acryloyl radical 
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and methacryloyl radical is a general formula (III) [001 1] besides the thing of an above-mentioned general formula (II). 
[Formula 3] 

R 1 H 

I I 

CHs=C — C — N — R 2 0— • • -(III) 
II 
0 

[0012] Rl and R2 are the same as the above among [type. ] It is general formula (IV) [0013] to the functional group come 
out of and expressed, i.e., the residue excluding the hydrogen atom from the hydroxyl group of hydroxyalkyl permutation 
(meta) acrylamide, and a pan. 
[Formula 4] 

R ' 

I 

CH:=C-C-NH- ... (IV) 



[0014] Rl is the same as the above among [type. ] It can come out and the residue excluding one hydrogen atom in the 
functional group expressed, i.e., the amino group of acrylamide or methacrylamide, can be raised. Furthermore, as a 
functional group containing an allyl group, although there are other, for example, allyloxy, radicals [ allyl group / itself] 
(CH2 =CH-CH2 O-), not only this allyloxy radical but it is large, and they are a general formula (V) - (VII) [0015]. 
[Formula 5] 

R 1 R 3 
I I 

CHz=C-C-0- • • • ( V) 

I 

R 4 



R 1 

CH«=C-CH,-(n) •••(VI) 



R 1 

CH 2 = C- CH 2 — O- - - -(VII) 

O 

[0016] Rl, R3, and R4 are the same as the above among [type. ] The residue excluding the hydrogen atom from the hydroxyl 
group of the allyl compound which comes out and ****** the functional group expressed, i.e., a hydroxyl group, can be 
raised. As an example of a functional group expressed with this general formula (V) - (VII), it is a formula [0017]. 
[Formula 6] 
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CH t =CH- CHi-OH. CH ? = CH-CH-OH, 

I 

C H, 

C H 8 
I 

CH*=CH-C-OH, CHz=C — CH2— OH. 
I I 
C H s C H s 



C H a = C H - C H 2 



H O 



C H z = C H — CHiH^-OH 
C H 2 = C - C H*-<Q>-OH 



I 

C Hs 



H 

CHiCH = CH 2 . 



x — o o 

HO-O 

^CO OCH*CH = CH 2 . 



C H s 

[0018] There is residue excluding the hydrogen atom from the hydroxyl group in which allyl compound. On the other hand, 
B in a general formula (I) is a general formula (VIII) like the above-mentioned (IX), 
[0019] 
[Formula 7] 

R S M- • • • (VIU) 

R' r- 
R ' — <0~ M ' • ' <l» 

0 / R 1 0 



[0020] M shows an oxygen atom, a sulfur atom, or an imino group among [type, and R5 shows the alkyl group of carbon 
numbers 1-18, or the alkyl halide radical of carbon numbers 1-18. Moreover, R6 -R10 show the alkyl group of a hydrogen 
atom, a halogen atom, and carbon numbers 1-4, or the alkyl halide radical of carbon numbers 1-4 independently, 
respectively. ] It comes out and the radical expressed is shown. As an example of a general formula (VIII) Alkoxy groups, 
such as a methoxy group, an ethoxy radical, a propoxy group, a butoxy radical, a pentyloxy radical, a hexyloxy radical, a 
heptyloxy radical, and an octyloxy radical, the same alkoxy group permuted with halogens (for example, a fluorine, chlorine, 
a bromine, etc.), a methylthio radical, an ethyl thio radical, Alkylthio groups, such as a propyl thio radical, a butyl thio 
radical, a pentyl thio radical, a heptyl thio radical, and an octylthio radical, the same alkylthio group permuted with halogens 
(for example, a fluorine, chlorine, a bromine, etc.), a methylimino radical, an ethylimino radical, a propyl imino group, a 
butyl imino group, Alkyl imino groups, such as a pentyl imino group, a hexyl imino group, a heptyl imino group, and an 
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octyl imino group, the same alkyl imino group permuted with halogens (for example, a fluorine, chlorine, a bromine, etc.) 
can be mentioned. The radical of a formula (IX) specifically A phenoxy group, a thiophenyl radical, halogenation phenoxy 
groups (2, 4, 6-TORIBUROMO phenoxy group, 4-BUROMO phenoxy group, 2-chloro phenoxy group, 2, 4-dichloro 
phenoxy group, etc.), and a halogenation thiophenyl radical (4-chloro phenylthio radical etc.), Or the residue which removed 
the hydrogen atom from the amino group of an aniline and halogenation anilines (2-chloroaniline, 2, 4-dichloro aniline, 2 
and 4, 6-TORIBUROMO aniline, etc.) can be mentioned. 

[002 1] Moreover, although what is necessary is just the real number which are 0< a<=2 and 0<=b<2, and fills a+b=2 about a 
in the above-mentioned general formula (I), and b, it is 0.6<=a<=2 and 0<=b<=1.4 preferably. In addition, Substituent A is a 
radical which does a hardening operation so in case the polymerization (hardening) of the phosphazene compound of a 
general formula (I) is carried out, and Substituent B is a radical which shows the operation which adjusts the polymerization 
engine performance while adjusting the physical properties of the polymerization object. However, since the thing of a= 0 
does not have hardenability, such a phosphazene compound is excepted from the object of this invention. (However, the 
thing of a= 2 and b= 0, i.e., a general formula, [0022]) 
[Formula 8] 

— t- NP (A) 2 -9— 

[0023] A is the same as the above among [type. ] In this invention, the phosphazene compound which comes out and has the 
repeating unit expressed can be used as a raw material, and can make this invention more effective in the point of 
hardenability. As a desirable thing of the hardenability phosphazene compound used for this invention, although it has the 
repeating unit of an above-mentioned general formula (I), the range of the polymerization degree is 3-18, and 3, 4, or those 
mixture are [ three or more ] especially preferably [ it is desirable and ] the optimal [ polymerization degree ] to the range of 
3-10,000, and a pan. Moreover, although some which were combined in the shape of a chain (polymerization) have the 
repeating unit of a general formula (I), it joins together annuiarly preferably (polymerization). It seems that it is shown by the 
following formula when the example of such a hardenability phosphazene compound is given. 
[0024] 
[Formula 9] 
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C H a 

NP(0C,H«O.ci = CH,)» 9-3 — , 



— (-N P (O C HzC H = C H,) 2 

-fNP(OC:H < 0 ! CCH = CH,) ) 

:NP(HNCCH = CHj)i —3 — 3 — . 
II 
0 

•N P KOC H jC Hi)(0 CjHiOiC CH = C Hi)) 
NP I (0-^-Ci)(OC J H < O,CCI-I = CH,)) -}— , 

C H , 

(NP <-S-<(C^> )„. ,3-..o (-0-CiH»-0-C-C-CHi),.i,.,.i) 3-4 . 

O 

B r CH. 
CNP (-0-^-Br)..»-,. 0 (-0-C,H t -0-C-C = CH 1 ),.„.,,) . 
Br O 

_ C H 3 

CNP C-0-^> >•.,,-,., (-0-CiHi-0-C-C = CHi)i, • 0) 3-, . 
CS o 

_ CH, 
CNP C-S^Ci),.„., 0 (-0-C,H,-0-C-C=CH I ),„M..] ,~, . 

o 

CNP (-0-^) )•...-,. 0 <-0-CH,CH = CHz),. 07 -,.o) 
C 2 

[0025] Such a hardenability phosphazene compound can be manufactured by various approaches, and there is especially no 
limit. (For example, the hydroxyalkyl (meta) acrylate corresponding to this general formula (II), i.e., a general formula, 
[0026] when you want to introduce the radical expressed with a general formula (II) as a substituent A) 
[Formula 10] 

R ' 
I 

CHi=C-C-0-R 2 -OH 
II 

O 

[0027] Rl and R2 are the same as the above among [type. ] The general formula corresponding to this when you want to 
come out and to introduce the radical expressed with a general formula (III) as a substituent A, using the hydroxyalkyl 
(meta) acrylate expressed [0028] 
[Formula 11] 
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R' H 

I I 
CH,= C- C- N- R s -OH 
II 

O 



[0029] Rl and R2 are the same as the above among [type. ] The general formula corresponding to this when you want to 
come out and to introduce the radical expressed with a general formula (IV) as a substituent A, using the hydroxyalkyl 
(meta) acrylamide expressed [0030] 
[Formula 12] 
R 1 
I 

CH 2 =C-C-NH 2 
II 
O 

[003 1 ] Rl is the same as the above among [type. ] The general formula corresponding to this when you want to come out 
and to introduce the radical expressed with a general formula (V) - (VIII) as a substituent A, using the acrylamide expressed 
(meta) [0032] 
[Formula 13] 

R 1 R 3 
I I 

CH 2 =C-C-OH 
I 

R 4 

R ' 

1 /— v 0 H 
CH,= C-CH 2 -<Q> 

R 1 

ch 2 = c- ch 2 -o - c -\0> 

o 

[0033] Rl, R3, and R4 are the same as the above among [type. ] It comes out and the allyl ester of the ally! alcohol expressed, 
an allyl compound phenol, and a hydroxybenzoic acid or its derivative is used. In the radical expressed with the general 
formula (VIII) introduced as a substituent B on the other hand, when M is an oxygen atom, it is the same as the above the 
inside R5 of a general formula R5 OHftype. ] It comes out, and when M is a sulfur atom using the alkanol expressed, 
halogenation alkanol, or its derivative, it is the same as the above the inside R5 of a general formula R5 SHftype. ] Using the 
alkyl mercaptan come out of and expressed, halogenation alkyl mercaptan, or its derivative, when M is an imide radical, it is 
general formula R5 NIC. It is the same as the above the inside R5 of [type. ] It comes out and the alkylamine expressed, 
halogenation alkylamine, or its derivative is used. Moreover, when M is an oxygen atom in the radical expressed with the 
general formula (IX) introduced as a substituent B, it is a general formula [0034]. 
[Formula 14] 

R W R7 

ho R 8 

R 10 R 8 



[0035] R6 -R10 are the same as the above among [type. ] Using the phenols come out of and expressed, when M is a sulfur 
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atom, it is a general formula [0036]. 
[Formula 15] 

R W R7 

hs -«I)>— R 8 

R'° R» 

[0037] R6 -RIO are the same as the above among [type. ] Using the thtophenols come out of and expressed, when M is an 
imide radical, it is a general formula [0038]. 
[Formula 16] 

R« R 7 



D I 0 r> 8 



R 10 R 

[0039] R6 -R10 are the same as the above among [type. ] It comes out and the aniline expressed or its derivative is used. The 
ring compound, or formula C14 P-(NPC12) n-1 and NPC13 expressed with chloro phosphazene [Formula (NPC12) n] in the 
compound which forms these substituents A, and the compound which forms Substituent B If it is made to react with the 
open chain compound (three or more integers, preferably [ n ] 3-18) expressed, the hardenability phosphazene compound of 
the general formula (I) for which it asks will be obtained. In addition, at the time of alcohols, mercaptans, phenols, or 
thiophenols, the compound which forms the above-mentioned substituent B may make alkali metal, such as a 
metallic-sodium metallurgy group potassium, react beforehand, and may make it alcoholates, phenolates, mercaptide, and 
thio phenolates. Moreover, it is desirable to use dehydrohalogenation agents, such as a tertiary amine, in the reaction of the 
compound and chloro phosphazene which form the above-mentioned substituents A and B, respectively. As this tertiary 
amine, although a trimethylamine, triethylamine, a triisopropyl amine, tree n propylamine, tree n butylamine, a pyridine, etc. 
can be mentioned, for example, a pyridine is suitable also in this. Furthermore, this reaction is usually performed in an 
organic solvent. As an organic solvent, benzene, toluene, a xylene, chloroform, a cyclohexane, a methylene chloride, a 
tetrahydrofuran, 1,4-dioxane, etc. can be raised, for example. It is independent, or these can be combined and used. In 
addition, although it is desirable that all are permuted by the substituent which the chlorine atom of the chloro phosphazene 
which is a raw material mentioned above as for the hardenability phosphazene compound obtained by the above-mentioned 
reaction, chlorine may remain in part. 

[0040] In this invention, phosphazene system resin (PPZ) sinks in the hardenability constituent which blended an ultraviolet 
ray absorbent, an antistatic agent, an antifogger, lubricant, etc. by using the aforementioned hardenability phosphazene 
compound as an indispensable component if needed as the aforementioned hardenability phosphazene compound, a 
copolymerizable monomer (comonomer), or other additives, and is a polymerization and the stiffened polymer about a 
hardenability phosphazene compound. This hardenability phosphazene compound and the compound which has reactant 
double bonds, such as a silicone denaturation hardenability compound, a polymerization nature prepolymer, and a 
polymerization nature monomer that has an acryloyl radical, a methacryloyl radical, a vinyl group, or an aliyl group further, 
as a copolymerizable monomer (comonomer) can be raised. Here, if it is the compound which has an acrylate (meta) radical 
in 1 molecule as a silicone denaturation hardenability compound as preferably as a silicone (silane) radical, there will be 
especially no limit. 

[0041] As this silicone denaturation hardenability compound, silicone denaturation urethane acrylate, an acryloxy (meta) 
silane compound, an acrylate denaturation polysiloxane, etc. can specifically be mentioned. Moreover, 
gamma-methacryloxpropyl trimethoxy silane, gamma-methacryloxypropylmethyldimethoxysilane, etc. are mentioned as an 
acryloxy (meta) silane compound. (Meta) As an acrylate denaturation polysiloxane, the compound containing a silicone 
(silane) radical and an acrylate (meta) radical is in 1 molecule. What is necessary is for especially the blending ratio of coal 
of the above-mentioned hardenability phosphazene compound and a silicone denaturation hardenability compound not to 
have a limit, and just to select it suitably according to the class of silicone denaturation hardenability compound. Usually, 
they are the hardenability phosphazene compound 20 - the 99.5 weight sections, and the silicone denaturation hardenability 
compound 0.5 - 80 weight sections. Preferably, they are the hardenability phosphazene compound 40 - 99 weight sections, 
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and the silicone denaturation hardenability compound 1 - 60 weight sections. 

[0042] moreover, as a polymerization nature monomer which has an acryloyl radical, a methacryloyl radical, etc. 
Specifically For example, monofunctiona! radicals, such as methyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, 
2-hydroxyethyl (meta) acrylate, and 2-hydroxypropyl (meta) acrylate, 1, 3-butane JIORUJI Acrylate,' 1, 4-butane JIORUJI 
(Meta) Acrylate, 1, 6-hexane JIORUJI (Meta) Acrylate, ethylene GURIKORUJI (Meta) Acrylate, diethylene GURIKORUJI 
(Meta) Acrylate, TOR1ECHIRENGURIKORUJI (Meta) Acrylate, tetra-ethylene GURIKORUJI (Meta) Two functional 
groups, such as acrylate, neopentyl GURIKORUJI (meta) acrylate, polyethylene GURIKORUJI (meta) acrylate, and 
hydronalium KISHIBI valine acid ester neopentyl GURIKORUJI (meta) acrylate, (Meta) The multifunctional compounds, 
TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUTORI (meta) acrylate, dipentaerythritol hexa (meta) 
acrylate, etc., of three or more functional groups can be mentioned. 

[0043] The prepolymer which, on the other hand, specifically has at least one acryloyl (meta) radical, such as polyester 
(meta) acrylate, polyurethane (meta) acrylate, epoxy (meta) acrylate, polyether (meta) acrylate, melamine (meta) acrylate, 
oligo (meta) acrylate, alkyd (meta) acrylate, polyol (meta) acrylate, and silicon (meta) acrylate, as a polymerization nature 
prepolymer is mentioned. Especially a desirable prepolymer is ** (meta) acrylate of polyester, epoxy, and polyurethane. As 
the above-mentioned polyester (meta) acrylate For example Ethylene glycol; 1 4-Buta Diol; 1,6-hexanediol; 
diethylene-glycol trimethylol propane; dipropylene glycol; polyethylene-glycol; polypropylene-glycol; pentaerythritol; 
Polyhydric alcohol, such as dipentaerythritol, Polyester is obtained from polybasic acid, such as a phthalic acid, an adipic 
acid, a maleic acid, trimellitic acid, an itaconic acid, a succinic acid, a terephthalic acid, and an alkenyl succinic acid, and, 
subsequently what acrylic(meta )-ized this is mentioned. 

[0044] As what was acrylic-ized [ above / (meta) ], polyester (meta) acrylate, such as an adipic acid / 1,6-hexanediol / (meta) 
acrylic-acid system, phthalic anhydride / propylene oxide / (meta) acrylic-acid system, and trimellitic acid / diethylene glycol 
/ acrylic-acid system, can be mentioned. Epoxy (meta) acrylate esterifies the epoxy group of an epoxy resin with an acrylic 
acid (meta), and makes a functional group an acryloyl (meta) radical. As this example, epoxy (meta) acrylate, such as a 
bisphenol A-epichlorohydrin mold epoxy resin / (meta) acrylic-acid system, a phenol novolak-epichlorohydrin mold epoxy 
resin / (meta) acrylic-acid system, and an alicycle mold epoxy resin / (meta) acrylic-acid system, is mentioned. It is obtained 
by making a concrete for example, isocyanate compound like tolylene diisocyanate, and the acrylate which has hydroxyl like 
2-hydroxyethyl (meta) acrylate (meta) react as the above-mentioned polyurethane (meta) acrylate. In this case, the center 
section of the molecule has polyester structure, and arranges and acrylic(meta )-izes an isocyanate radical to both ends in 
many cases. Moreover, as an urethane compound, an oil denaturation polyurethane resin system, a moisture hardenability 
polyurethane resin system, a block-type polyurethane resin system, a catalyst hardening polyurethane resin system, etc. are 
mentioned, for example. As an epoxy compound, what added the suitable concrete for example, curing agent for an epoxy 
resin, the thing esterified by the reaction of an epoxy resin and a fatty acid, the thing which used an epoxy resin and alkyd 
resin together are mentioned. The initial condensate which mix, and dimethyldichlorosilane little to monomethyl or 
monoethyl trichlorosilane and concrete for example, diethyl dichlorosilane were made to react as a silicone compound, and 
was obtained is mentioned. It usually dissolves in a suitable solvent, and if needed, the obtained initial condensate adds 
hardening accelerators, such as a fusibility fatty-acid salt and zinc OKUCHINETO, and is used. 

[0045] The acoustic vibration member of this invention sinks into paper or cloth the hardenability constituent which uses 
said hardenability phosphazene compound as a principal component, and consists a hardenability phosphazene compound of 
a polymerization and a hardening object acquired by making it harden and making phosphazene system resin unify. When 
the property of the hardening resin obtained is taken into consideration although the room-temperature-setting approach can 
also be used in order to sink in and to stiffen the hardenability constituent which uses this hardenability phosphazene 
compound as a principal component, it is desirable to use the approach of irradiating the heat hardening approach and 
activity energy lines (a visible ray, ultraviolet rays, an electron ray, an X-ray, gamma ray, etc.), and hardening them. 
Therefore, if the hardenability constituent which uses this hardenability phosphazene compound as a principal component is 
prepared and it hits, that preparation approach will be changed by the hardening approach after the polymerization of a 
hardenability phosphazene compound, or copolymerization. That is, in case the above-mentioned polymerization or 
copolymerization is performed, when using the heat hardening approach, it is desirable as a polymerization initiator 
independent or to use the compound of a peroxide system and an azo compound, combining if needed. Here, as a compound 
of a peroxide system, benzoyl peroxide; p-chlorobenzoyl peroxide; 2,4-dichlorobenzyl peroxide; t-butyl hydroperoxide; 
di-t-butyl peroxide; dicumyl peroxide; t-butyl peroxyacetate; t-butyi peroxybenzoate etc. can specifically be mentioned. 
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Moreover, other peroxides (persulfate, redox system) can be used and ammonium persulfate, potassium persulfate, etc. can 
mention an aromatic series diazoamino compound, an aromatic series diazo thioether, an aromatic series diazo oxy 
compound, an aliphatic series diazo compound, etc. as a redox system as this persulfate as azo compounds, such as a 
hydrogen-peroxide-metal salt, organic peroxide-metal salt, organic peroxide-aliphatic series or alicyclic polyamine 
compound, and organic peroxide-dimethylaniline and potassium -dichromate-metal lie oxide, for example. In addition, what 
is necessary is just to stiffen 100-150 degrees C completely in 10 - 120 minutes by the heat hardening approach, although it 
is different with conditions, such as sinking [ of a hardenability constituent ] in, and coverage. 

[0046] On the other hand, in case the above-mentioned polymerization or copolymerization is performed, when using the 
hardening approach by activity energy lines, such as ultraviolet rays, an electron ray, or a visible ray, it is desirable to use a 
polymerization initiator (photosensitizer) if needed. Various kinds of things can be used as this polymerization initiator. 
Specifically, 1 -hydroxy cyclohexyl phenyl ketone, dibenzoyl, benzoyl, benzoin methyl ether, benzoin ethyl ether, 
p-chlorobenzo phenon, p-methoxybenzophenone, benzoyl peroxide, di-t-butyl peroxide, a camphor quinone, etc. can be 
mentioned, these reaction initiators are independent — it is ~ it can combine and use. The loadings of these polymerization 
initiators are usually used in the range of the 0.05 - 5.0 weight section to the hardenability phosphazene compound 100 
weight section, in addition, the ultraviolet rays which are in the range whose wavelength is 200-550nm by the hardening 
approach by this activity energy line, for example in the case of ultraviolet rays — a 1 -second or more exposure - what is 
necessary is just to irradiate for 3 to 300 seconds preferably here - the addition quantity of light of an exposure beam of light 
- usually - 50 - 5,000 mJ/cm2 it is . The amount of the polymerization initiator used is usually chosen in the range of the 
0. 1 - 5.0 weight section to the hardenability compound 100 weight section. 

[0047] It is as follows when an example of a component presentation of the hardenability constituent which sinks into paper 
or cloth and which is prepared by hitting is shown here. 

(a) hardenability phosphazene compound The 100 weight sections (b) hardenability phosphazene compound and 
copolymerization a possible monofunctional nature monomer - and/or - Polyfiinctional monomer The 0-100 weight 
section Water which blended (c) water or an organic solvent (d) photoreaction initiator or thermal polymerization initiator 
0.05 - 5 weight section a total of 100 weight sections of [ (a) and (b) - receiving - ] 

(e) in addition, an additive - the distribution and the agitator generally used are made to fully stir and distribute like the time 
of coating preparation in coating, and the hardenability constituent which consists of such a combination presentation is 
prepared. Various kinds of things can be used as the distribution and an agitator used for preparation of this hardenability 
constituent. Specifically, a sand mill, a roll mill, a ball mill, an ultrasonic disperser, a Micro fluidizer disperser, etc. can be 
mentioned. 

[0048] Thus, in order to infiltrate the prepared hardenability constituent into paper or cloth, the approach of infiltrating the 
approach, the paper, or the cloth applied to paper or cloth, the approach (a hardening object like drawing 1 can be acquired.) 
of applying a hardenability constituent to the sinking-in object by which the hardenability constituent might be infiltrated 
further, etc. may be any. The paper or the cloth which applied the hardenability constituent and was infiltrated inserts with a 
plate with a smooth front face, and after it carries out pressing, applying a load, it can acquire the hardening object of this 
invention by making it harden by said heat-curing method, a photo-curing method, etc. What is necessary is for diactinism 
like PET to be good, to insert with a smooth and transparent plate, to apply a load, and just to make it harden in the case of a 
photo-curing method. Moreover, what is necessary is just to make it harden in the case of a heat-curing method at the same 
time it applies a load like a hotpress. A load is 10-150kg/cm2. It is enough. A field becomes an ununiformity and is not 
desirable if it will become thin too much if a load borrows too much in the remainder, and a load is too small. And after 
fabricating paper or cloth beforehand in infiltrating a hardenability constituent into paper or cloth, a hardenability constituent 
may be applied, may be infiltrated and you may make it harden. In order to apply a hardenability constituent to paper or 
cloth and to infiltrate it, after applying and sinking in by the coating machines (for example, a spin coater, a gravure coating 
machine, a roll coater, a curtain coating machine, a bar coating machine, a blade coating machine, a doctor coating machine, 
a spray coater, etc.) generally adopted to a usual dipping method or the usual usual coating, water and a solvent are removed 
if needed. Subsequently, it can be made to be able to harden by the aforementioned hardening approach, and a hardening 
object can be acquired by making phosphazene system resin unify, for example, it can apply to the speaker cone (refer to 
drawing 2 ) of a loudspeaker as an object for audio equipments, and can use for the acoustic vibration member which was 
excellent in quality. 

[0049] In addition, the hardening object of this invention can add an inorganic filler to a hardenability constituent for the 
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purpose of raising reinforcement, a degree of hardness, elasticity, etc. Various things can be used as the inorganic filler. 
Specifically, ceramics (SiC, Si3 N4, aluminum 203, TiC, Si02, etc.), natural minerals (talc, clay, mica, etc.), other diamonds, 
carbon (carbon fiber is included), a glass fiber, etc. are mentioned. The particle of these inorganic filler is 0.1 -100 
micrometers preferably the mean particle diameter of about 500 micrometers or less, and these inorganic filler - the 
hardenability phosphazene compound 100 weight section — receiving — the 5 - 950 weight section ~ it is preferably used in 
the range of the 10 - 150 weight section. What is necessary is to stir and just to fully distribute with the distribution and the 
agitator generally used to distribution of a coating pigment, in order to prepare a hardenability constituent using such an 
inorganic filler. Various kinds of things can be used as its distribution and an agitator. Specifically, a sand mill, a roll mill, a 
ball mill, an ultrasonic disperser, a Micro fluidizer disperser, etc. can be mentioned. 
[0050] 

[Example] Next, the example of manufacture and an example explain this invention in more detail. 

It abbreviates to 3 PNC hereafter with the ring compound of the hexachlorocyclotriphosphazene [type (NPC12) 3 at the flask 
of 1 liter capacity which attached the manufacture thermometer, the stirring equipment, tap funnel, and capacitor of the 
example hardenability phosphazene compound of manufacture. ] 58g (0.167 mols), 50ml [ of toluene ], and pyridine 158g 
(2.0 mols) was supplied, and stirring was started. Next, 2-hydroxyethyl methacrylate (it abbreviates to HEMA hereafter.) 
143g (1.1 mols) was gradually dropped from the dropping funnel. By the hot bath, it heated at 80 degrees C and reacted to 
the bottom of stirring for 8 hours. Subsequently, the crystal and catalyst which added toluene 400cc and deposited were 
carried out the ** exception, and the filtrate was washed in cold water. After drying a filtrate using a salt cake, vacuum 
distillation removed the catalyst and yellow liquid-like 1, 1, 3, 3, 5, and 5-hexa [2-(methacryloyloxy) ethoxy] 
cyclotriphosphazene 136g was obtained. Yield was 91%. 

[0051] It is the hardenability phosphazene compound obtained in the example of example 1 manufacture 50 g/m2 At a rate, 
it is basis-weight 30 g/m2. The stencil paper lOOmmx 100mm sheet was infiltrated. Subsequently, it is this 20kg/cm2 Total 
quantity of light 500 mJ/cm2 after fabricating applying a load It was made to harden by UV irradiation. The thickness of the 
obtained sheet was 65 micrometers. And it was transparent, paper existed in the center of a sheet from microscope 
observation of that cross section, and this sheet was that structure of having the hardening resin layer of a phosphazene 
compound up and down. Between the fiber of paper, the phosphazene compound permeated enough, and firm association 
was built, the result of having prepared the 5mmxl0mm test piece and having measured the tension elastic modulus from 
this sheet - l.OxlOlOPa - it is - a consistency - 1.1 g/cm3 it was . Moreover, this acoustic velocity was 3,020 m/sec and 
was the acoustic vibration member which was excellent in quality. 

[0052] It carried out like the example 1 except having blended the diamond particle with a particle size of less than 1 
micrometer with the hardenability phosphazene compound obtained in the example of example 2 manufacture so that the 
content might become 10% of the weight, the tension elastic modulus of the obtained sheet - 3.2x10 lOPa - it is - a 
consistency - 1.2 g/cm3 it was . Moreover, this acoustic velocity was 5,160 m/sec and was the acoustic vibration member 
which was excellent in quality. In addition, the tension elastic modulus was measured using the universal testing machine 
made from Instron. 
[0053] 

[Effect of the Invention] As mentioned above, according to this invention, a tension elastic modulus is very high and, 
moreover, the hardening object which was lightweight and was excellent in the high acoustic feature of acoustic velocity can 
be acquired. So, the acoustic vibration member of this invention is broadly used effectively as a diaphragm of the 
loudspeaker of various audio equipments. 



[Translation done.] 
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R" R e 

[0035] ess*, r* ~R io {i^ia«ti^D. ) 
». -&5$ 

[0036] 
10 [fk 1 5 ] 

R° R' 
HS R e 
R 10 R« 

[0037] ca;*. r» -R'^JmriaiRD. ) vm 

[0038] 
20 [fkl6] 

R W R7 

R io Re 

[0039] c^*. r' ~R"tttwa&HD. j-cat 
s&sa i«t -5{b^gj £b&sb %^ss«r *{ki^5 

*nn**7 r -tef> (5£ (NPC1,), ) 
30 *l*8ttftfk£«l3jaS<,>H3$C 1 , p.(NPCl,),., • 
NPC 1 , vmstlZmVUte® (n»3tt±©m 

( i ) <owim*x? rvxt&toififtbnz. & 

fc, ifBCgjftSB^^-rs^k^j*^ T;bn-ju 

«fcu. s/c. ±j$©ajfeSA. B^^n^njgfijc-ri^k 
user 5 >^f©itt/M3y isitTmrnzm^zc l 

-n -7*nb-Jl/7 5>. h '.'-n-'T^jUTS^fc.fcO- 
fc:- c t *?t5^. b' 

g-fk^u^. ?|-7bFa77>, i, 4-^^^-»f 
so >%i'%*tf5Cim5. cn6^|*-c*^^(i 
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a&<**vrt,>sc£ arenas . -s^e^^at-r 

[ 0 0 4 0 ] *%^«:*Jt,»T» *^7 7^>SiI(P 

p z ) mFfe©ig{tl4**:7 t •e>it&to*&ffi$,& 
tot, ^©ffei&gicifc d rgrgecDSHbtt * ;* y r a > 

{tt4** 7 y -fef >fb^}£ffi-S\ SWbSt!-fc:S£f£-C* 
5. coig-fbtt** y 7 HzXb^i^a^ufig^fi 

fb^gj. iM5"b!Xyv- 3&ccti7»ya-/.fe 

-5i^tt»H*fei', SC&tt-S^^WT-S^b^j^ 
*tf-5C£#"C#S. CCt. ^U3->^6|fb14<b 

£o<« <y*) r^uu-hai«rWT-5{b^-c* 

[004 1 ] C©-> y 3->^tt®<b14{b^<!: 

*> 7*y u- h^fi^';^n+if>^£'*w-5Ci 
as/c. (y*) 7*y n*->*>-7Xb^£ 

^7>4i'W^h5. (;< *) 7* y U- h^ft 

i. ±8B&-fbt4*.X 7 t -te* Xb^gJi 3 
{btt^^i^E^fU^tt. <8(cSHlPK#ifc < . 5/.j3- 

a^«. m<t&**y T-e><t&ys2 o~ 9 9.5ms 
sp. y 3 - >£ttflg{bt&te*o. 5 - 8 0 sfisur * 

S. »*1/<W. Jg*bt4*X7 7-fe*Wb^«J4 0~9 9 

fisgp. y a - >^tt®<btt^ b^B? 1-60 afigc-c 

[0 04 2] $/c. 7*ya-Ol/S. ^^f'jn^H 
«. ^f 1 ;!/ 7£"JU-k 2 -X^jI><n**x;U 

r^yu-h. 2-t Ko^^^afju (y*> 7*y 

U-K^i'<D#WfifiS. 1. 3-^>^*-JUi?(y 
»Tf!/U-K l. 4-7*>is*->\,V> (**r) 
T?v\s-Y, 1, 6 — -*-y->^^--;uy r 
?yu-h. x^u>yj n-jui? £) 7^ ij u_ 
h i^x^u>yy n-;^ (y*> ri"; u- k h 
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^jn^ya-jus? *) ri> x) u_ #yx*u> 
^y=j-;ui? t>? >;u- h. t Ka+i/f/f y 

U- h 2 frtfeS. h y^^p-jU7p^> f. y 
*> 7?'J K -<>£xy;*>j h — h y 

*> 7? y u- HQri*©3m«8SfeUi©^W«6{b^«j4 
10 [0043] a^ttT'u^yv-io-cii, #y* 

y?u*> (^r>) r^y U- h. Xji<+^ (^^) r 

*yu-K #'ji-fji/ r^yu-h. 

K TJl/* K u-h, #i^-,k^ 

f) 7i?';i/-h, ->'ja> (y*) 7i";i/-h)ii* 
<^*> r*y p^^s<&^< ife Kiwr-s^u^ 
y^-AJ^cfens. ut^u^y v-«4<y 

XX^U. d<y ^U^XDS (^5r) Td"; 

20 U- h-C*5. ±s2^yxx^;l. 3?) 7 ^ i; u- (- 

i>*-)\>: 1, 6-^^-y->*;^--;i/ ; *^x^u>^y 

^ : tf'Jx^uz^y n-ju ; ^y ^ntu>yi; a - 
j!/; ^>*xyxy ; s^>£xyxy 

i'©^ffi7Jl/3-Jl/i > 7i>f>K. 7U-{ 

^ ^K. 7;^ x;Un^%^7 tij>e>#>j 

30 fe©*SW6*T,5. 

[0044] ±12 (^f ) T i> V Mtl,tcb<Dt LX 

* ) 7 i' y h y jt y » i-K/yxf u> ? 

9') U-hfcSStfSC xjJ<+-> (^^f) 7 

*'^-Hi. x?j<+'>«SJJ|©x7j<+^s^ (^^) 7 

40 ^-^UA-xf^n^l/b Ky>^xjj<+^fiifl§/ (^f 
7i";;l/iS, 7s/-;b-/!j{7^-xfjc^ 
t K y >sx**->8fjj§/ U*)7f y ;ust^. 
Mx i^saig/ ( y £ ) 7 * y )i>mmrj; <b*cDx i/ 
(^f) 7#y u- h*i*cf5ns 0 ±ia^y?u*> 

i. 2- t Kp*S^x^ (y £) 7^1; u-hcDj:^ 
Ajrt Ka*^>;uS*wr<5 f) 7d? y U- h i^jg 

50 tt#yxx7\M»jg*fc^. MJS«CWV^7*- hS«r 
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\y * >®sm*s zvteimut* y u * >msmrt 

©. x^+^flgir^+ F«Jflg£ £' 



10 



20 



30 



c o o 4 5 ] *&wowsimMmz. ttxitannc. 

3 i*T * * 7 t -fe->^«B§ fc Jt5CilCfc-,t 

f#*>ft&8Hbfl»!»6&*. cowtlt*x7T*>fl;A 

&£') *B8*fO-C®YbT-5*ffi^Jffl-r^©*i»St 
l>. Ufcdio-C. C©®{b14*X7T-fe?Wb£<gj££j& 

extern, r »/<bd***tts tcim&-£t>nx®m? 

». **W{c«W*«. k ; p 

- 1> on^>7-/ ^A'-t+i/'-f F : 2. 
-0*/^ ;l/;<-:J-*-»M F : t -r/^Ufc Fa^-t* 
1M F ; ^ - t F ; Vi7*>\,J*- 

F ; t -??*'t-a|-+S/r-fc?- h : t -:/* 
( a ) IgWbte** 7 r MlsVc&m 

(b) «ftt4*.X:7T-tfWb^»<!:=H-S£ 

( c ) *ztcizmm®mzmGutc7k 

(d) ^Si&pg^j^ic^tt^^^J 

C ( a ) £ < b ) <D^It 1 0 0 fifiSBfcfcf 0"O 

( e ) *<Dimmm 
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»4i/r**. «iMb*s*-&Rfc. w&>fi8Mb«j-£ji 
tt. WIS3§^b«j-J!ti»gi$/t«j!ii8^ y r 5 >{b£ 

7Vy$^biirf3). ^sks??!/?**-?-*. ^s»i 
y r v** Mb^gj, ia»»js>r wh&mt zzmi-rz 

©ast ^a^tD^tCct-^rti^t-.s^ loo- 
l 5 o*c. 10-12 o^r^(c®{b$-t+n«cti» 0 

C0046] ±SBS^*5t,»tt^ai^^f J >^ < 

a^^. m^«*^t,>ttpjti^^(Djgttx^ju^-ig( 

2>. At*W{c{iWitK. l -t Fa+i/S/^n-N+ixju 

7s^h>, ^>>/^, ^>V-/JU. 
>y^x-f-;u, -c>V-('>x5 1 ;Ux-xJU. p - >7 

>'/^;W<-^-^-y-^ F. ^- t - rf?)\,/i-*$-9-j 

osjsrat6sij« , mar* i > m^zct 

■yy^Vc^mi 0 OSSgp«:>tfl/T\ am«o.0 5~ 
s.oftas)5©«5fflrffl^6ni. c©«ttx*;u 

». feg#2 0 0-5 5 0 nm©$gHtC*-5^^* l 

»«±M*f. if $ l < iJ3 -3 o o^ftsw-rnw^^. 

C C M*f^<Da#^a«. It5 0~5,0 00m 

®>i oomaauKMbr. ai^o. i-s.oa»gp©«EH 

[0047] CCC. <ffiS/c«?U{C^«-r5*/ CoT |)g 

i o o: 



0-10 0MSU 



0.0 5-5 
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[0 04 8] C<DJ:>)lCLXIl$9iZ1ntcm<t®Mfmz 

mm\ <o&'itj:mm*nz>ztifi-cisz>. ) 

tnztcitm*. mmwmj:m.-c&&. mm* 
wcmEEfmutc®. mzmwim, ytmtmtet'x 
®<t2iti>ttic£i x*mxom< b{*£ ft 4 C £ #T 

#4. #®{b&©ig£. PET©£5ft5£fl.;6§U8jai4ai io 
150kg/cm' ffi*#*g")7!wC»«3 

vxfrh. mt®Mfmi*mi. &&zsxmt$Mx 

(ctt, il?*©^./ ? f>^*sci«a^cD=i-7-^> 20 

©$?{t;£)*-ci8{b$-ti\ y -fef>SM#/ig«£:-#ffc3 
itZ>Ci.lC£-oXWim%W2>C£tfiX% % mzn. § 

[0049]**!, xmxowitmt. w 

Ttt. «*#*>©3:fiIl>-5C£ai-C#.5. :R#&*)k:tt0« 
t^Sjr^ (SiC, Si, N, . A 1 

> O,, TiC.'SiO, W. 5^SS2;«J (***. * 
-?Jt>W) . -?-<Dfc^^i'*>K. (# 

e>*S«7 < ?-©*Stf4;£. ^fiS*fj5 0 0 um«T. 
JfSKttO.l-lOOum-C**. -E-l/t, Ctl6* 40 
tS7^7-W. ®{btt^X7 T ^>{t^i o OSSSB 
KMVX. 5-950Sfi25. »*L<ttl 0-1 50 

w&m<Dwmxm^p>ti2>. coxwrnm?**-* 
icmn. ^»-rn««fcu. *©#(&• i- -a*. 

&«©fc©£/Bl>£C<b#-C#£. ^ttttfctt. Wit" 
-y-> F s >\>, a-;u$ ;k s}<-;i<srt>. iB^-i&fl-fft 

so 
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[0 05 0] 

tfW/cl y ? hJl'^©7^^3{c. ^^-y-^ani/^n 

hy*wr*> ess (npc i,), ®mvut&®x> 

KT. 3PNC4Bt. ] 58g (0.16 7*A). h 

;ui>5 o s y y » h^fcicxt" y >>> i 5 8 g (2.0 
*>i>) *&AU 8K$£Kteb/c„ ^{c. 2-t kp+ 
(jy-p. HEMAiBg-r. ) 1 
4 3 g (1.1 *;t/) ^jjSTp- hrt^^CCjgTLfc. 

SfSicr. 8 0 -acan&^m*. &jrr«:siS£8B$Rfl 

tf-ofc. ^1>"C. hJH>4 0 0cc£Jjn*.. flTtHUfcilS 

Sf&?Ba*©l ,1,3,3,5, 5-^*-y- C2- U 
*i»yB-f ) xh+i/] b 

> 1 3 6 e &mc. l&miZ 9 1 %T$> itc. 

[0051] mmm 1 

m' ©SJ^T, l¥a3 0e/m' ©Miffil 0 Ommx 1 

gr/cm' ©?^a**>Wr^Lyt^ *§7&S5 0 0m 
J /cm' ©Sfe^iSISIfK:j:-oTMb§-a-/c. ^enfc 
t"- V<DmZt*6 5 (imT*-3/t. ^bT. C©f- b 

cctt^au. -5-©_bT{C**:7 r-b*>fb^gj©®[bffi 

•fe'Xb^As+^sSL. ttB%tS&*-?< orc»fc„ 

C©i>— hJ:0. SmmxiOmmOSSiH-^Sl. 
?l5505¥tt^S'JSU/c«S^ 1.0 x 1 0"PaT* 
0. 8fa»l. U/ci 1 r*o/c. S/c. C©fHI« 
3,0 2 0 m/s ect, fnSOftnfc^^tb^-c* 

[0052] msmz 

WMmxntbtitcmt&fcx-? 7 ■v>it&®ic. &s 1 

ttm^f-ft^^KJSS^^, ^-©£W**il0fi 

mute. ?#6ti/c>>- hO9IS0nitt«0:. 3.2 x l o 
"PaT*t). B6S«l.2 gr/cm* Sfc. 
C©^i3S»5, 1 6 0m/s e c"C. Sx^^titc^m 
vbWttx&^tc. tets. SMK)W®.miz. -<>z.bn> 

[0053] 

[^©SS*] ^©.fc^tc. *«H«:j:ti«. 9ISS0 
*!%BJ©^SiiS&g)5«f3:. SSWStgg©^ t-#-© 
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can XRwo^wmmflmv— m^n<fm\t^o 
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* 1 : PPZ^SK 
2 : PPZB 
3 : PPZJ1 
4 : Xf-*- 
5 : Xf-*-3-> 
8 : Xf-*- F-A 
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